The consideration of the time-varying covariate and time-varying coefficient effect in survival models are plausible and robust techniques. Such kind of analysis can be carried out with a general class of semiparametric transformation models. The aim of this article is to develop modified estimating equations under semiparametric transformation models of survival time with time-varying coefficient effect and time-varying continuous covariates. For this, it is important to organize the data in a counting process style and transform the time with standard transformation classes which shall be applied in this article. In the situation when the effect of coefficient and covariates change over time, the widely used maximum likelihood estimation method becomes more complex and burdensome in estimating consistent estimates. To overcome this problem, alternatively, the modified estimating equations were applied to estimate the unknown parameters and unspecified monotone transformation functions. The estimating equations were modified to incorporate the time-varying effect in both coefficient and covariates. The performance of the proposed methods is tested through a simulation study. To sum up the study, the effect of possibly time-varying covariates and time-varying coefficients was evaluated in some special cases of semiparametric transformation models. Finally, the results have shown that the role of the time-varying covariate in the semiparametric transformation models was plausible and credible.
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Introduction
In many experimental and observational studies such as randomized clinical trials, agricultural experiments, and engineering and industrial production commonly we obtain time-to-end outcomes so-called survival time or failure time.
In biomedical researches, the main concern is usually on the survival time, which is a time from defined origin until the defined endpoint or outcome [1] .
The survival data have missing value raised through the censoring mechanisms.
Censoring is the problem of not finding the exact time of an event during the experimental or observational studies, which makes the analysis much more complex.
Central to the entire discipline of survival analysis, mostly right censoring exists. Besides, a time-varying covariate is a classical problem in modeling survival time. The semiparametric transformation models which have been attracted by several authors have been an important concept in the study of right censored survival time. The another important concept in analysing survival data is proportionality assumption. Sometimes, in our experimental study, we have no warrantee of the fulfillment of this assumption. Because the effect of covariate may vary over time breaking the proportionality assumption for Cox proportional hazards model of [2] . In this situation, we need to consider the time-varying coefficient to our model. Due to this, the time-dependent effect and time-dependent covariates have been given attentions these days. Generally, someone may need to extend this model to more general model that can incorporate both time-varying covariate and time-varying effect. Thus the combination brings more general version.
A key role of semiparametric transformation models (STM) is that the model provides a framework for deriving the effect of time-varying covariates and the effect of time-varying coefficients on failure time. In this model, since the model consists of different special cases inside, the failure of proportionality assumption might not be much problem.
The remaining part of this paper is organized as follows. Section 2 introduces the methods and model framework which are going to be used in the whole paper and proposes a modified estimating equation for robust semiparametric transformation models. Section 3 presents a large sample theory and regularity conditions for the consistency and asymptotic properties of the proposed estimators. Section 4 devotes simulation studies to check the performance of the proposed techniques. Finally, the conclusion is presented in Section 5. 
Methods and Model Framework
Here we start with some basic notations that are used throughout this paper. Where the covariate is allowed to vary over time, possibly the furthermost instant tactic is to use the step-function as follows.
where r T is transaction time for change.
Whenever the covariate only changes once at fixed time point and do not change after that, the step function is used. However, in some situations it is common to have covariate that change over time continuously and frequently at a time with the only requirement that the intervals of the observation need not be contiguous. Therefore, in this situation a simple way to code time-dependent covariates is using intervals of time and recorded in to two columns as the start, ( )
for the event indicator. Finally, the summarized n independent random vectors of observations are formulated as
The Semiparametric Transformation Models
The flexibility extended general class of semiparametric transformation models with the effect of time-varying coefficients is formulated
where X is a set of covariates, the set of time-varying regression coefficients or 
However, the model ( ;
and therefore, equivalent formulation of model (3) can be expressed as (6) and the class of logarithmic transformation
Therefore, the choice of ( ) ( )
To develop the estimating equations to estimate the unknown parameter ϑ and unknown strictly increasing monotonic function ( ) u  , estimating equations of [5] which has been lately used by several authors for example [9] [10] [11] and [12] is modified for the effect of time-varying coeffcients and time-varying covariates.
In this paper we suppose,
 for the r failure times among the n observations. Furthermore, we suppose ( ) respectively. Therefore, following the usual counting process notation, let
are an at-risk indicator process and the distinct ordered uncensored failure times
Thus, the martingale decomposition can minimize the complexity of the estimation of equations by constructing the following easily tractable formula. 
Thus, slightly modified estimating equations of [5] are proposed by making possibly time-varying covariate under consideration. The two modified estimating equations are
is the intensity function for For the special case when we assume the Cox's proportional hazards model of [5] in which ( ) ( ) ( )
therefore, by plugging this in (12) we simply obtain
Someone may use computationally easiest alternative versions of (12) which were first mentioned by [5] and lately by [11] .
Finally, the survival function of T given possibly time-varying covariates ( ) X t can easily be derived from the model (5) as follows.
Therefore, the cumulative hazard function is given by 
therefore, to ease the notations without lose of truth, here we propose some representations ( ) 
Thus, by imposing at Lemma 1, we modify the estimating Equation (12) and
Equation (13) as
Large Sample Theory and Conditions
Some regularity conditions are necessarily imposed here. ( ) ( ) ( ) ( ) ( ) 
. The following theo-Open Journal of Statistics rem establishes the asymptotic distribution of the estimated distribution.
Simulation Study
The data is simulated from Cox model in four cases, such as with fixed covariates, with fixed covariates and time-varying coefficients, with time-varying covariates and with time-varying covariates and time-dependent effects simultaneously. The data was generated by using sim.survdata() under R package "coxed" based on the flexible hazard methods described by [13] . 
Computational Algorithm
Since we have more than one unknown items to be estimated, it is necessary to apply some sophisticated iterative algorithms to handle the iteration problem.
Thus, in this paper expectation-maximization (EM) algorithm is proposed to es- . In this concept, it is necessary to fix one of them and estimate the another one and in terms of the fixed one and vice versa. Therefore, as it was done in [5] , it is not difficult to show the unique solution of (12), (13) Step 0: Opt an initial value of ϑ , denoted by ( ) 0 ϑ .
Step 1: For each k t , obtain ( ) ( )
by solving Equation (12) and Equation (13) by setting 
Step 2: Then obtain new estimate of ( ) 
Numerical Results
This subsection explores the numerical results based on simulation studies through assumed to have 25% censoring rate and the right side panel is when the survival data are assumed to have 45% censoring rate. Table 1 illustrates the results of simulation based on four different cases under special cases of semiparametric transformation models. The result has shown, the performance of the model reduces as censoring rate increases. The standard errors in the bracket indicated the precision level of the estimators. The estimators with small standard errors have high precision. In these simulations, the effect of time-varying coefficient did not improve the model performance. However, the effect of time-varying covariates did improve the performance of the model.
Conclusions
The study is basically concerned on comparisons of the semiparametric trans- 
